The skeletal muscle of vertebrates is a rich source of carnosine ( -alanyl-L-histidine 
Introduction
Carnosine is a dipeptide, comprising -alanine and histidine as its component amino acids. It is present in high concentrations in skeletal muscle of vertebrates, including humans (1) . Since the "rst isolation of carnosine from beef muscle extract in 1900, quantitative determination of carnosine has remained a focus of interest. Crush (2) critically reviewed the merits and demerits of methods which were prevailing until 1970 for determination of carnosine in animal tissues. The methods employed include: (a) paper chromatography followed by ninhydrin colour reaction; (b) colorimetry based on the diazotized p-bromoaniline reaction; and (c) isolation using ion-exchange resins followed by ninhydrin colour reaction. Since then, Wideman et al. (3) reported a #uorometric peptide microassay for carnosine which made use of 2-methoxy 2,4-diphenyl 3(2H)-furanone (MDPF). During the past 25 years, carnosine has been shown to play a role in quite a number of physiological functions in vertebrates, including humans. These include bu!ering action in muscle (4), antioxidant action (5) and neurotransmitter function (6) . Thus, potential of carnosine as a natural food supplement for health-challenged * To whom correspondence should be addressed. Fax:#81 538 49 1267 individuals is being actively studied in various laboratories. Abe (7) reported a simple and accurate HPLC method for determination of carnosine in "sh muscles. A subsequent modi"cation of this method by Abe and Okuma (8) has facilitated quick estimation of carnosine in food products. They reported on the carnosine content of fresh meats and commercially available processed meat products such as ham, sausage, corned beef, beef jerky, meat ball, chicken nugget and hamburger patty. In this research note, we report the carnosine content in commercially available canned soups and natural meatderived extracts to add to the meager database currently available on the carnosine composition of food products.
Materials and Methods

Materials
Samples of commercially available canned soups were randomly purchased at a supermarket in Tokyo. The samples of natural meat extracts were gifts from the Nikken Foods Co. Ltd. (Fukuroi City, Japan).
Methods
Determination of Carnosine. Standard histidine and carnosine were purchased from Sigma Chemical Co. ? Number of products screened are indicated within parenthesis @ Mean of duplicate determinations of each product (St.Louis, MO, U.S.A.). Carnosine levels in the test samples were determined using the HPLC method described by Abe and Okuma (8) . The assay was performed in a Shimadzu LC-6A liquid chromatograph (Shimadzu Corporation, Kyoto, Japan) equipped with a UV detector. The associated assay parameters were as follows: Zorbax 300-SCX column; eluent 90 mM KH PO solution (pH 5.0) containing 10% methanol; detection temperature 55 3C; absorbance 210 nm. Ten mg/mL, solution of test sample was prepared in the eluent and 10 L of "ltered solution was injected for assay. Elution times of histidine and carnosine were 4.8 and 5.5 min, respectively.
Determination of Brix value. The Brix value of natural meat extracts was determined by a hand refractometer (Atago Co. Ltd, Tokyo, Japan).
Results and Discussion
Among the commercially available canned soup samples screened, six of the 14 samples tested did not contain carnosine in the soup #uid. Among the remaining eight samples, the amount of carnosine present ranged from 0.165 to 0.35 mg/g sample ( Table 1) . Among the eight types of natural meat-derived extracts examined, beef extract was found to be rich in carnosine, ranging from 37.5 to 38.2 mg/g sample ( Table 2) . Carnosine content in bonito extract ranged from 5.0 to 7.9 mg/g sample. The low values of carnosine detected for chicken extract can be attributed to the fact that anserine (methyl carnosine), in place of carnosine, is the predominant dipeptide in bird muscles (2, 9, 10) . The absence of carnosine in lobster extract and short-necked clam extract is self-explanatory since dipeptides are practically absent in the muscle tissues of invertebrates (11) . During the past three decades, natural muscle and bone extracts derived from aquatic food resources, cattle, hog and poultry have become more appealing to the Oriental food industry for several reasons. One of the authors of the present study (12, 13) has previously described the production and applications of natural seafood extracts and bone extracts in Japan. The crude protein content in the seafood extracts of tuna, bonito, scallop and shrimp produced in Japan ranges from 12 to 49.3%, with Brix value (indicating total solid content) varying from 50.0 to 65.5%. Chan et al. (14) have discussed the preparation of a beef extract which is high in carnosine (3.79 mg/g muscle) and also low in lipid oxidation analytes. Since water content or Brix value of this particular beef extract lwt/vol. 33 (2000) No . 1 was not reported, we cannot compare the nutritional value of the beef extract prepared by Chan et al. (14) with that used in the present study. However, we also have previously shown that the beef meat extract and bonito extracts analysed for this study contain high hydroxyl radical scavenging activity (15) . The endogenous components of commercial meat extracts include various nitrogen-containing substances such as creatine, urea, amino acids, peptides and purines (16) . Among these, it can be inferred that carnosine, when present in adequate levels, can contribute signi"cantly to hydroxyl radical scavenging activity. Though the role of carnosine as a nutrient per se in the meat extracts may be limited since the volume of meat extracts used in the soups is relatively small, the accumulating evidence of the potential physiological actions of carnosine as an endogenous antioxidant (17, 18) and as an antisenescent substance in tissues (19, 20, 21) cannot be underestimated. In summary, among the eight commercially available natural muscle and bone extracts analysed for carnosine, beef muscle extract can be inferred as a rich source of this dipeptide. This is re#ected in the commercially available canned soups with beef as its major constituent.
